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Abstract: 
Cadastral mapping has traditionally relied upon well-established cadastral survey techniques of 
traversing and radiation. The equipment used to accomplish these surveys has evolved since the 
1970s from optical theodolites and steel bands, to total stations and data recorder technology. With 
recent advances in satellite technologies, space-based positioning systems are now becoming capable 
of replacing conventional survey methods for many survey applications, especially when striving for 
consistent sub-centimetre three-dimensional positioning. Survey measurements undertaken in the 
real-world environment begin to lose their integrity from the time of observation due to movement of 
marks and the ground that holds them. This integrity degradation results from movements of the 
monumentation marks and the ground itself within which holds these marks. An emphasis of this 
research undertaking has been to investigate the possibilities and potential that new GPS technology 
approaches can contribute towards describing rural property boundaries. Improved boundary 
description methods will lead to improved integrity of the rural cadastre in a Queensland land 
administration environment. 
  
Research Topic Text: 
Cadastral mapping has traditionally relied upon well-established cadastral survey techniques of 
traversing and radiation. The equipment used to accomplish these surveys has evolved since the 
1970s from optical theodolites and steel bands, to total stations and data recorder technology. With 
recent advances in satellite technologies, space-based positioning systems are now becoming capable 
of replacing conventional survey methods for many survey applications, especially when striving for 
consistent sub-centimetre three-dimensional positioning. 
  
Survey measurements undertaken in the real-world environment begin to lose their integrity from the 
time of observation due to movement of marks and the ground that holds them. This integrity 
degradation results from movements of the monumentation marks and the ground itself within which 
holds these marks. The practical surveying world is a dynamic environment consisting of various 
elements and influences of growth and decay. Dynamic cadastral systems attempt to describe this 
dynamic ground conditions environment. Current positioning knowledge often relies upon effective 
sampling of this environment at a discrete point in time to provide a model of the dynamic situation. 
Therefore, spatial information collected by surveyors for geodetic, cadastral or as-constructed 
purposes requires consideration of the temporal aspects to model the dynamic ground conditions 
environment. 
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Figure 1: Undertaking experimental GPS positioning fieldwork for rural property boundary surveys. 
  
An emphasis of this research undertaking has been to investigate the possibilities and potential that 
new GPS technology approaches can contribute towards describing rural property boundaries. 
Improved boundary description methods will lead to improved integrity of the rural cadastre in a 
Queensland land administration environment. This approach reinforces community expectations 
relating to adequate description of the location of property rights and interests. This sufficiency of 
description context notes the importance that society places in the land specifically in terms of 
assurance of the security of land title. 
  
A challenge concerning the surveying profession during the last decade has been whether coordinate 
descriptions derived from geodetic GPS measurements can provide reliable and accurate information 
for property survey purposes. The use of GPS derived coordinates as a legal description of land 
boundaries and their limitations has been investigated given recent advances and proliferation of 
GPS measurement technology in the surveying and mapping industry. While the use of coordinate 
information is in essence a representation of the reality at a given point in time, it is shown that they 
can be used within a well-defined framework for summary and mapping information purposes.  
  
However, at common law the readings of scientific or technical instruments are prima facie evidence 
of the facts that they purport to register. When an instrument is relied on for the first time in legal 
proceedings evidence will normally be required as to its nature and function in order to persuade the 
court of its reliability. 
  
After some time the experience and confidence of the courts will be such that this evidence may be 
dispensed with and courts will take judicial notice of such instruments. This so-called presumption 
applies to instruments of a scientific or technical character, which by general experience are known 
to be trustworthy, and are so notorious that the court requires no evidence to the effect that they do 
fall into such a class before allowing the presumption in question to operate with regard to the 
readings made thereon. A recent judgement in the Supreme Court of Western Australia - Court of Appeal
challenged the so-called geographical position determined using readings from a satellite navigator 
(GPS) used by the Australian Navy to determine illegal fishing activity within Australian Territorial 
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waters. In essence, the sole reliance on high precision GPS derived measurements as evidence to 
describe positions are not yet acceptable by the courts as notoriously trustworthy in these 
determinations.  
  
This situation also extends to the non-acceptability of coordinate alone descriptions for boundary 
reinstatement purposes. The issues surrounding GPS calibration and traceability are explored as a 
means of demonstrating conformance to suitably recognised international quantities of length, time 
and recognised value-standards of position. The role of an independent verifying authority operating 
within the framework of the National Measurement Act is explored. 
  
The conceptual and operational elements of a measurement-based spatial information system are 
studied in order to determine if it could aid in the organisation of land boundary information. The 
fundamental concepts of this information system are that the measurements are the primary carriers 
of metric information. The investigation reveals that measurement-based concepts can serve as the 
foundation of a multi-purpose spatial information system. Increasing instrument precisions available 
to surveyors are providing quality measurements with decreasing uncertainties from standard daily 
operations. Much of this measurement information is in digital form and can provide useful additions 
of new information as and when it becomes available to the system. Control measurements are 
integrated into the system in the same manner as cadastral measurements. The addition of 
measurements increases the accuracy of the spatial information system over time, thereby providing 
the community with the best information as and when it becomes available. 
  
 
  
Figure 2: Modelling the positional uncertainties of rural land boundaries using the process of least 
squares adjustment and hierarchical geodetic control. 
  
  
The concepts of a local controlled area are examined in view of key geological parameters in 
Queensland. It is proposed that the organisation of geodetic and cadastral information are contained 
with local controlled areas accounting for regional geodynamic movements which, at this point in 
time, are relatively not well understood. Some issues surrounding the historical foundations of 
geodetic datums are studied as it provides a basis of knowledge of where future spatial information 
developments may occur given current understandings and technological ability. A monitoring 
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model based on an arrangement of local controlled areas for geodetic and cadastral purposes 
covering Queensland is proposed as a technique to provide better organisation of spatial 
infrastructures.  
  
A rural property boundary survey undertaken for subdivision purposes has been investigated in detail 
to provide comparative discussion on issues of changing methods and evolving technology 
approaches. Management of survey information requires understandings of standardised cadastral 
communication methods and the dynamic environment. Research outcomes recommend that 
surveyors adopt nationally recognised best practice guidelines in performing GPS measurements for 
control and engineering surveys. Research outcomes additionally suggest flexibility and caution is 
required in light of changes in measurement technologies using coordinate collection surveying and 
mapping techniques. 
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